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GEOG661 Digital Image Processing
Laboratory Exercise 2 Spatial Samphng and Quantization

Part 1 - Spatial Sampling
You have been asked to design a hugh tech samphng scheme itvwestigate the health of the Iroquoss
"Three Sisters" which are corn, beans and squazh in a flat field in the wilds of Texas. You will do the

In order to fipure out how to accomplish this von need to do a httle planning.

Fir=t, the field vou are going to sample looks something like what 1= illustrated in the fioure below.
Please wofe that thir i1 g rebemeatfis siagrave only and fhe rows rebresewied in fhe figure do wof represent fhe actual rowr
_you merght wrew of vou fossed douw frome aw arreraft.




The crops vou are interested in imaging have the following attributes. You need to thunk carefully
about how vanous propertes these relate to the guestions of spatal samplng and resclubion we
have discussed in class and are in the readings. It 1= important to select the correct measurement for
the problem at hand. The fisure following the table dlustrates the parameters for corn.

Commn Squash Beans
Ry Width 1 meter 1.5 meter 0.3 meter
Row Spacing 1.5 meter 0.8 meter | 0.5 meter
Row Onentation MNorth-South MNorth-South . East West

The timare belowr dlustrates the following parameters for com.

1 1 1 m

£l T

Tam 1.5m



With this information please answer the following questions.
Queston 1. Based on the attnbutes above, identify each crop in the picture.

Queston 2. Assunung that vou fly low enough so that your resolution cell 15 infimitesimally small,
what 15 the entical sampling distance in the East-West Direction? In the North South Direction?

arremee thaf you wisk fo fy pervendicular fo fthe rous af cronr of iaferest

Queston 3. If vou wish to have a pure paxel of each of the three tarpets, what 15 the mammum size
going to have to be in the East-West Directon, m the INorth-South direction® Is the resolution cell
size smaller or larger than the samphng interval® Wil this canse the loss of any perbinent
information® Why or why not?

Queston 4. Your aireraft system has an IFOV (B} of 5 mdliradians and its resclution cell size is the
same as the IFOW. You need to determune what altitude you hawve to fiy at to achieve the pxel
resolutions you deterniined in Cluestion 4. You also know that the pixel resclution on the ground

() is zelated to the aircraft height (k) by the sppromimation. p = ph.

Part 2 - Quantization

Nowr that vou have proven vour engineersg prowess, Fou have been asked to mediate a dispute
between oceanographers and biologists over the sethings for a single band in the wnible warelengths
for an instrument NASA 15 budding. The root of the problem is that oceanographers want high
guantization of the spectral information for 2 range of low reflectances, while the biclogsts are
content with a larper quantization interval, but sensibmity over a wider range of refectances. You
have been azked to achiete 2 compromuse solution in terms of the range of radiances the instmment
15 able to detect and a suitable gquantization interval You have been told that at this point you do
not have to wotry about signal-to-nodse problems (e.g. the gquantization interval can be as small as
vou hke)}, but the satellite-to-ground Link wall limat the data to 2 maximum of 10 bits of information
per pixel from thes band.

Heze are the oceanographers ideal requurements. Zensttimity to reflectances ranging from (.01 to
0.12. They are content with the specified range of radiance values being reprezented by 8 bitz of
information per pixel. However, any smaller of a radiance quanbzation interval 15 not acceptable.

Here are the buologists ideal requirements. Sensthmity to reflectances ranging from 0.1 to 0.5 with the
specified 10 bits of information.

You should also remember that reflectatice is defined as follows:

ppwelling radiance
downwelling irradiance

reflectance =

The spectral band is question runs from 0.526-0.536 pm. In this spectral interval the spectral
radiance iz 279 W m™ pm™ st”,

Queston 1. What is the total radiance &7 m” 51:-'; in the bandpass?
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